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Brief description of drawings Fig. 1 is a block diagram of a receiver in
Background of the invention                       accordance with the
invention. This invention relates to the field of com-      Fig. 2A is a
block diagram of a second em- patible AM  stereo signals and, more par-
5   bodiment of the invention. ticularly, to the provision of an improved
means    Fig. 2B is a schematic diagram of one por- of restoring stereo
program signals.              tion of Fig. 2A. In one known receiver for
decoding stereo         Fig. 3 is a schematic diagram of a second signals
from a received signal of the form        embodiment of one portion of the
block dia- to   grams. [err] Detailed description of the preferred embodi-
where [err] is                                        ment In Fig. 1, a
signal of the form [err]                                  15 [err]
approximate stereo signals of the form R cos [err] and L cos [err] were
obtained from two syn-           is received and detected in an RF stage
10, pro- chronous detectors. This receiver was dis-        cessed in an IF
stage 12, and coupled to multi- closed in U.S. Patent No. 4,218,586. A cos
[err]    20   pliers 14, 16. A local oscillator 18 output is correction
signal was determined by means of      coupled directly to multiplier 14,
and through a limiter and phase locked loop, and the two        900 phase
shifter 20, to multiplier 16. The approximate signals were divided by the
cos       output signal from  multiplier 14 is then correction signal to
retrieve the stereo informa-  (1 +L+R] cos [err]. The output signal from
the tion signals. Another receiver, disclosed in U.S.   25   multiplier 16
is the quadrature signal (L-R) cos Patent No. 4,192,968 derived the sum
signal       [err]. (1 +L+R) by means of an envelope detector, and
The output of the IF stage 12 is also coupled the difference signal was
obtained from a signal  to an envelope detector 22. The output of the (L-R)
cos [err] by division by a signal proportional  detector is then 1 +L+R,
the compatible mono- to cos [err].                                    30
phonic signal. This sum  signal is normally A receiver in accordance with
the prior art     coupled to a matrix 24, and is also coupled to portion of
claim 1 is known from another U.S.     one input of a high gain operational
amplifier Patent No. 4,172,966. A receiver is shown         26. The
inverting input of the amplifier is which uses envelope detection for
obtaining the    coupled from the output of a multiplier 28, and monophonic
or 1 +L+R signal and uses tangen-   35  the output of the amplifier is
coupled back to an tial correction in obtaining the difference or L-R
input of the multiplier 28. The second input of signal. The phase
information is provided by a    multiplier 28 comes from the multiplier 14.
The phase detector and amplified in a non-linear or   combination of the
multiplier 28, amplifier 26 tangential amplifier.
and the feedback loop forces the output signal 40   of multiplier 28 to
become 1 +L+R, which The tangential output is multiplied by the      could,
of course, be coupled to the matrix 24 in monophonic signal and the result
is the           place of the output signal from the envelope difference
signal which is then matrixed with     detector 22. The amplifier 26 may
also com- the monophonic signal to obtain the stereo        prise a
comparator/amplifier rather than an signals L and R.
45   operational amplifier, since high gain is not required. Summary of the
invention                             The output signal of the amplifier
26, which It is an object of the present invention to     approaches 1/cos
[err] very closely, depending on provide an improved means of decoding a
com-      the gain of the amplifier, is also coupled to an patible AM
stereophonic signal to obtain the    50  input of a fourth multiplier 30.
The other input original information signals.                     of the
multiplier 30 is the (L-R) cos [err] output This object is obtained in a
circuit of the     signal from the multiplier 16, thus the multi- present
invention in which the matrixing means    plier 30 output becomes L-R. This
difference is coupled to receive a signal (L-R) fed from the  signal is
coupled to the matrix 24 which outputs multiplier means (30) and in which
amplifier   55  the original left (L) and right (R) information means is
provided for comparing  a true           signals. The four multipliers 14,
16,28, 30 may amplitude modulation signal fed from  the         be
implemented by one four-quadrant multi- detection means (22) with an
approximate          plier integrated circuit such as the Motorola
amplitude modulation signal fed from the multi-   MC1595 chip. plier means
(28) and for providing an output   60    A slightly different embodiment of
the in- correction signal proportional to the inverse of  vention is shown
in Figs. 2A and 2B, in which cosine [err], and in which means is provided
for      the antenna and RF stage 10 have been omitted 



coupling the correction signal back to the multi-  for simplicity. The IF
stage 12 has been repre- plier means (28, 30) to correct the output of the
sented by a transformer (Fig. 2B) and is coupled multiplier means.
65   to the envelope detector 22, and the envelope 2    3
0 048 729                       4 detector output is coupled to the
amplifier 26       inverse of cosine [err], and means for coupling and the
matrix 24 as in Fig. 1. Two resistors 31,    the correction signal back to
the multiplier 32 are coupled to the transformer secondary          means
(28, 30) to correct the output of the and two diodes 33, 34 are coupled
across the         multiplier means. secondary to function as multiplier
36, and a    5 current proportional to the amplifier 26 output      2. A
receiver in accordance with claim  1 is coupled to the junction point of
the two        wherein the multiplier means (14, 16, 28, 30) diodes. The
diode 36 output terminals are          comprises a first multiplier (14)
coupled to coupled to two multipliers 38. 40 as are the       multiply a
signal from the selective receiving local oscillator 18 and [err] phase
shifter 20.   10    means (10, 12) and a first signal from the Thus the
multiplication process (times 1/cos [err])    carrier signal providing
means (18, 20), a takes place in the multiplier 36 rather than in    second
multiplier (16) coupled to multiply the multipliers 28, 30 of Fig. 1. The
respective       signal from the selective receiving means and a output
signals of multipliers 38, 40 are then      second signal from the carrier
signal providing (1+L+R) and (L-R). The function of amplifier   15   means,
a third multiplier (28) coupled to 26 is the same as in Fig. 1; i.e., to
force the    multiply the output signal of the first multiplier output of
multiplier 38 to approach 1+L+R by       (14) and the output signal of the
amplifier means of the feedback to multiplier 36. As         means (26), a
fourth multiplier (30) coupled to before, the matrix receives 1 +L+R and
L-R and     multiply the output signal from  the second provides at the
output terminals the original in-   20    multiplier (16) and the output
signal from the formation signals L and R.
amplifier means (26). In Fig. 3 is shown a second embodiment of          3.
A receiver in accordance with claim  1 the oscillator/phase shifter
combination, where-   wherein the multiplier means (36, 38, 40) com- in the
oscillator output is coupled to two divide-  prises a first multiplier (36)
coupled to multiply by-two dividers 42, 44. The dividers divide in   25
a signal from the selective receiving means (10, opposite phases and thus
their outputs are in      12) and a signal from the amplifier means (26),
quadrature.                                        a second multiplier (38)
coupled to multiply a signal from the first multiplier (36) and a signal
Claims                                             from the carrier
providing means (18,20), and a 30   third multiplier (40) coupled to
multiply the 1. A receiver for receiving AM stereophonic      signal from
the first multiplier and a second signals of the form
signal from the carrier providing means. 4. A receiver in accordance with
claim 1 (1 + L + R) cos [err]                      wherein the carrier
providing means comprises 35   an oscillator means (18) and a 90 phase
shift- where L and R are information signals, [err] is a    ing means (20).
carrier frequency and [err] is                            5. A receiver in
accordance with claim  1 wherein the carrier providing means includes an
arc tan ((L-R)/(1 + L + r)).               oscillator (18) and two divider
means (42, 44). 40      6. A receiver in accordance with claim  1 and
comprising:                                    wherein the selective
receiving means com- prises an RF stage (10) and an IF stage (12). means
(10, 12) for selectively receiving said stereophonic signals;
Patentanspruche means (22) coupled to the selective receiving    45 means
for detecting the amplitude modula-           1. Empfinger zum  Empfang von
stereo- tion on the received signal to provide a signal  phonen AM Signalen
in der Form von equal to (1+L+R): means (18. 20) for providing two carrier
signals              (1 +L+R) cos [err], in quadrature:
50 multiplier means (14, 16, 28, 30) coupled to       worin L und R
Informationssignale sind, [err] the selective receiving means and to the
eine Tragerfrequenz und e gleich ist carrier signal means: matrixing means
(24) coupled to receive the                  arc tan ((L-R)/(1+L+R)).
signal (1 +L+R) and to provide output signals   55    mit 



substantially equal to L and R; and charac- terized in that the matrixing
means is coupled   einer Einrichtung (10, 12) fur den selektiven to receive
a signal (L-R) fed from the multi-       Empfang der stereophonen Signale:
plier means (30) and in that amplifier means     einer an die selektive
empfangende Einrichtung (26) is provided for comparing  a true    60
gekoppelte Einrichtung (22) zum Erfassen der amplitude modulation signal
fed from the            Amplitudenmodulation   bei  dem   emp- detection
means (22) with an approximate           fangenen Signal. urn ein Signal zu
erzeugen. amplitude modulation signal fed from  the           welches
gleich ist (1 +L+R); multiplier means (28) and for providing an       einer
Einrichtung (18. 20) zum Erzeugen zweier output correction signal
proportional to the    65  urn [err] phasenverschobener Tragersignale: 3
3                  0048 729                       4 detector output is
coupled to the amplifier 26       inverse of cosine [err], and means for
coupling and the matrix 24 as in Fig. 1. Two resistors 31,   the correction
signal back to the multiplier 32 are coupled to the transformer secondary
means (28. 30) to correct the output of the and two diodes 33, 34 are
coupled across the        multiplier means. secondary to function as
multiplier 36, and a    5 current proportional to the amplifier 26 output
2. A receiver in accordance with claim  1 is coupled to the junction point
of the two       wherein the multiplier means (14, 16, 28, 30) diodes. The
diode 36 output terminals are         comprises a first multiplier (14)
coupled to coupled to two multipliers 38, 40 as are the      multiply a
signal from the selective receiving local oscillator 18 and 900 phase
shifter 20.   10 means (10, 12) and a first signal from the Thus the
multiplication process (times 1/cos [err])   carrier signal providing means
(18, 20), a takes place in the multiplier 36 rather than in   second
multiplier (16) coupled to multiply the multipliers 28, 30 of Fig. 1. The
respective      signal from the selective receiving means and a output
signals of multipliers 38. 40 are then     second signal from the carrier
signal providing (1+L+R) and (L-R). The function of amplifier   15
means, a third multiplier (28) coupled to 26 is the same as in Fig. 1;
i.e., to force the   multiply the output signal of the first multiplier
output of multiplier 38 to approach 1+L+R by      (14) and the output
signal of the amplifier means of the feedback to multiplier 36. As
means (26), a fourth multiplier (30) coupled to before, the matrix receives
1 +L+R and L-R and    multiply the output signal from the second provides
at the output terminals the original in-   20   multiplier (16) and the
output signal from the formation signals L and R.
amplifier means (26). In Fig. 3 is shown a second embodiment of         3.
A receiver in accordance with claim 1 the oscillator/phase shifter
combination, where-  wherein the multiplier means (36, 38,40) com- in the
oscillator output is coupled to two divide-  prises a first multiplier (36)
coupled to multiply by-two dividers 42, 44. The dividers divide in   25   a
signal from the selective receiving means (10, opposite phases and thus
their outputs are in     12) and a signal from the amplifier means (26),
quadrature.                                       a second multiplier (38)
coupled to multiply a signal from the first multiplier (36) and a signal
Claims                                            from the carrier
providing means (18,20), and a 30   third multiplier (40) coupled to
multiply the 1. A receiver for receiving AM stereophonic    signal from the
first multiplier and a second signals of the form
signal from the carrier providing means. 4. A receiver in accordance with
claim 1 (1+L+R) cos [err]                    wherein the carrier providing
means comprises 35   an oscillator means (18) and a 900 phase shift- where
L and R are information signals, w t is a   ing means (20). carrier
frequency and [err] is                   5. A receiver in accordance with
claim  1 wherein the carrier providing means includes an arc tan ((L-R)/ 1
+L+R)),               oscillator (18) and two divider means (42, 44). 40
6. A receiver in accordance with claim 1 and comprising:
wherein the selective receiving means com- prises an RF stage (10) and an
IF stage (12). means (10, 12) for selectively receiving said stereophonic
signals;                           Patentanspruche means (22) coupled to
the selective receiving   45 means for detecting the amplitude modula-
1. Empfinger zum  Empfang von stereo- tion on the received signal to
provide a signal  phonen AM Signalen in der Form von equal to (1+L+R); 



means (118, 20) for providing two carrier signals            (1 +L+R) cos
[err], in quadrature;                             50 multiplier means (14,
16, 28, 30) coupled to      worin L und R Informationssignale sind, [err]
the selective receiving means and to the        eine Trigerfrequenz und
gleich ist carrier signal means; matrixing means (24) coupled to receive
the                 arc tan ((L-RV(1+L+R)), signal (1 +L+R) and to provide
output signals   55    mit substantially equal to L and R; and charac-
terized in that the matrixing means is coupled  einer Einrichtung (10, 12)
fur den selektiven to receive a signal (L-R) fed from the multi-
Empfang der stereophonen Signale; plier means (30) and in that amplifier
means    einer an die selektive empfangende Einrichtung (26) is provided
for comparing  a true    60      gekoppelte Einrichtung (22) zum Erfassen
der amplitude modulation signal fed from the           Amplitudenmodulation
bei  dem   emp- detection means (22) with an approximate          fangenen
Signal, um ein Signal zu erzeugen, amplitude modulation signal fed from the
welches gleich ist (1 +L+R); multiplier means (28) and for providing an
einer Einrichtung (18. 20) zum Erzeugen zweier output correction signal
proportional to the    65  um 900 phasenverschobener Tragersignale; 3    5
0 048 729                       6 einer Multipliziereinrichtung (14, 16,
28, 30),    einen Oszillator (18) und einen 90-Phasen- die an die selektiv
empfangende Einrichtung      schieber (20) umtfalt. und an die Einrichtung
zum  Erzeugen der           5. Empfanger nach Anspruch 1, bei dem die
Tragersignale gekoppelt ist;                     Einrichtung zum  Vorsehen
der Trigersignale einer Matrixschaltung  (24), welche so ge-   5    einen
Oszillator (18) und zwei Teilervorrich- schaltet ist, dal& sie das Signal
(1 +L+R) emp-  tungen (42, 43) urnfalt. fingt und welche Ausgangssignale
erzeugt,          6. Anspruch nach Anspruch 1, be! dem die die im
wesentlichen gleich sind mit L und R      selektive Empfangseinrichtung
eine HF-Stufe dadurch gekennzeichnet, daB die Matrix-          (10) und
eine ZF-Stufe (12) umfaf&t. schaltung so geschaltet ist, dal sie ein Signal
tO (L-R) empfangt, welches von der Multi-           Revendications
pliziereinrichtung (30) zugefuhrt wird, und dag eine Verstarkereinrichtung
(26) vor-           1. R6cepteur conqu  pour recevoir des gesehen ist, um
ein titsachliches von der        signaux ster6ophoniques A.M. de la forme
Detektoreinrichtung (22) zugefuhrtes Ampli-  15 tudenmodulationssignal mit
einem angena-                    (1+G+D) cos (wct+O), herten
Amplitudenmodulationssignal zu ver- gleichen, welches vonn der
Multiplizierein-      ou G et D sont des signaux dinformation, wct richtung
(28) geliefert wird, und um  ein        est une frequence porteuse et 0
correspond Korrekturausgangssignal   zu   erzeugen,   20 welches
proportional zur inversen Gr6Ge von                 A tg ((G-D)/(1 +G+D)),
cosin 0 ist und daB eine Kopplungseinrich- tung vorgesehen ist, um das
Korrektursignal      et comprenant: zur Multipliziereinrichtung (28, 30)
zuruck- zukoppeln, um die Ausgangsgr6Be der Multi-  25    un dispositif
(10, 12) pour recevoir s6lective- pliziereinrichtung zu korrigieren.
ment les signaux st6reophoniques; un dispositif (22) coupl6 au dispositif
de r6cep- 2. Empfanger nach Anspruch 1, bei dem die         tion selective
pour d6tecter la modulation Multipliziereinrichtung (14, 16, 28, 30) einen
d'amplitude sur le signal recu afin de fournir ersten Multiplizierer (14)
aufweist, der zum    30   un signal 6gal A (1 +G+D); Multiplizieren eines
Signals von der selektiven    un dispositif (18, 20) pour produire deux
Empfingereinrichtung  (10, 12) mit einem             signaux porteurs en
quadrature; ersten Signal von der Einrichtung (18, 20) zum     un
dispositif multiplicateur (14, 16, 28, 30) Vorsehen der Tragersignale
geschaltet ist, einen     coupl6 au dispositif de reception selective et
zweiten Multiplizierer (16), der zurn Multi-  35     au dispositif
produisant les signaux porteurs; plizieren des Signals von der selektiven
Emp-        et fangseinrichtung mit einem zweiten Signal von      un
dispositif de matrigage (24) couple pour der Einrichtung zum  Vorsehen der
Trager-            recevoir le signal (1 +G+D) et pour delivrer signale
geschaltet ist, einen dritten Multi-         des signaux de sortie
sensiblement egaux A G plizierer (28), der zurn Multiplizieren des Aus-  40
et D, caracterise en ce que le dispositif de gangssignals des ersten
Multiplizierers (14) mit      matricage est couple pour recevoir un signal 



dem Ausgangssignal der Verstirkereinrichtung          (G-D) fourni par le
dispositif multiplicateur (26) geschaltet ist, und einen vierten Multi-
(30) et en ce qu'un dispositif amplificateur plizierer (30), der zurn
Multiplizieren des Aus-     (26) est pr6vu pour comparer un signal de tK>
gangssignals des zweiten Multiplizierers (16)   45    modulation
d'amplitude exact fourni par le mit dem Ausgangssignal der
Verstarkereinrich-         dispositif de detection (22) avec un signal de
tung (26) geschaltet ist.                             modulation
d'amplitude approximatif fourni 3. Empfanger nach Anspruch 1, bei dem die
par le dispositif multiplicateur (28), ainsi que Multipliziereinrichtung
(36, 38,40) einen ersten     pour delivrer un signal de correction de
sortie Multiplizierer (36) aufweist, der zum  Multi-        proportionnel A
l'inverse de cos 0, de meme plizieren sines Signals von der selektiven Emp-
qu'un dispositif pour appliquer le signal de fangseinrichtung (10,S12) mit
einem  Signal von      correction en raction au dispositif multi- der
Verstarkereinrichtung (26) geschaltet ist       plicateur (28, 30) pour
corriger le signal de der Vestirkeeinrictung 26) gechalte istsortie du
dispositif multiplicateur. einen zweiten Multiplizierer (38), der zum
Multi-  55 plizieren eines Signals von dem ersten Multi- plizierer (36) mit
einem  Signal von der Ein-         2. Recepteur selon la revendication 1,
ou le richtung (18. 20) zum Vorsehen der Trager-         dispositif
multiplicateur (14, 16, 28, 30) corn- signals geschaltt ist, und seinen
dritten Multi-   prend un premier multiplicateur (14) couple plizierer
(40), der zum Multiplizieren des Signals   6    pour multiplier un signal
du dispositif do recep- vom  ersten Multiplizierer mit einem zweiten
tion selective  (10, 12) et un premier signal du Signal von der Einrichtung
zum Vorsehen der        dispositif producteur de  signaux  porteurs (18,
Tragersignale geschaltet ist.                      multiplier se  signal du
dispositif de reception 4. Empfanger nach Anspruch 1, bei dem die
selective et un second signal du dispositif Einrichtung zum  Vorsehen der
Tragersignale   65    producteur de signaux porteurs, un troisieme 4
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8 "rrltiplicateur (28) couple pour multiplier Is       qu'un troisieme
multiplicateur (40) coupl6 pour ;nbl de sortie du premier multiplicateur
(14)      multiplier le signal du premier multiplicateur et s le signal de
sortie du dispositif amplificateur     un second signal du dispositif
producteur de (26), ainsi qu'un quatrieme multiplicateur (30)      signaux
porteurs. coupl6 pour multiplier le signal de sortie du    5      4.
Recepteur selon la revendication 1, oO le second multiplicateur (16) et le
signal de sortie    dispositif producteur de signaux porteurs corn- du
dispositif amplificateur (26).                     prend un dispositif
oscillateur (18) et un dis- 3. R6cepteur selon la revendication 1, oO le
positif de d6phasage de 900 (20). dispositif multiplicateur (36, 38, 40)
comprend         5. Recepteur selon la revendication 1, ou le un premier
multiplicateur (36) coupl6 pour    10   dispositif producteur de signaux
porteurs corn- multiplier un signal du dispositif de r6ception      porte
un oscillateur (18) et deux dispositifs s6lective (10, 12) et un signal du
dispositif        diviseurs (42, 44). amplificateur (26), un second
multiplicateur            6. Recepteur selon la revendication 1, oO le (28)
couple pour multiplier un signal du premier     dispositif de r6ception
s6lective comprend un multiplicateur (36) et un signal du dispositif   15
6tage HF (10) et un etage Fl (12). producteur de signaux porteurs (18, 20),
ainsi 20 25 30 35 40 45 50 55 60 65 5    


